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SCANNING MODULE WITH VARIABLE
OPTICAL PATHS FOR GENERATING
DIFFERENT SCANNING RESOLUTION

BACKGROUND OF THE INVENTION

1. Field of the Invention

The present mmvention relates to a scanning module of an
optical scanner, and more particularly, to a scanning module
with variable optical paths for increasing scanning resolu-
fion.

2. Description of the Prior Art

Prior art optical scanners such as flatbed scanners or
sheet-fed scanners usually comprise a scanning module with
a fixed optical path along which an 1image of a document 1s
focused by a lens onto a light detecting device within the
scanning module for scanning the document. The use of
such a scanning module 1s adequate for scanning text
documents, but if the scanning module 1s used for scanning
documents containing graphics images or color films, the
resolution of the Scanmng module 1n the prior art scanning
module 1s insufficient and cannot be easily increased
because the optical path 1s fixed.

SUMMARY OF THE INVENTION

It 1s therefore a primary objective of the present invention
to provide a scanning module to solve the above mentioned

problems.

In a preferred embodiment, the present invention provides
a scanning module of a scanner comprising:

a carriage with a first scanning position;

a light detecting device installed inside the carriage for
detecting light from a document which 1s transmitted
from the first scanning position;

a plurality of mirrors installed inside the carriage for
reflecting the light from the document to the light
detecting device, the plurality of mirrors comprising at
least one moveable first mirror for changing the optical
path of the light from the document to the light detect-
ing device so that the light from the document can be
directed to the light detecting device along a first
optical path or a second optical path; and

a lens set installed inside the carriage for focusing the
light from the document onto the light detecting device,
the lens set comprising a first end and a second end;

wherein 1n the first optical path, the light from the
document 1s directed through the lens set from the first
end to the second end of the lens set and then focused
by the lens set onto the light detecting device, and 1n the
second optical path, the light from the document 1is
transmitted through the lens set from the second end to
the first end of the lens set and then focused by the lens
set onto the light detecting device.

It 1s an advantage of the present invention that the
resolution of the scanning module can be easily increased by
rotating the moveable mirror.

It 1s another advantage of the present invention that the
light detecting device and lens set are currently available
components, thus the scanning module can be manufactured
casily and inexpensively.

This and other objectives of the present invention will no
doubt become obvious to those of ordinary skill in the art
after having read the following detailed description of the
preferred embodiment which 1s illustrated 1n the various
figures and drawings.

BRIEF DESCRIPTION OF THE DRAWINGS

FIG. 1 1s a perspective view of a scanner according to the
present mvention.
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FIGS. 2 to 4 show three different optical paths of the
scanning module shown 1n FIG. 1.

FIG. 5 shows an optical path of an alternative scanning,
module of the scanner in FIG. 1.

FIG. 6 shows another optical path of the scanning module
in FIG. 5.

DETAILED DESCRIPTION OF THE
PREFERRED EMBODIMENT

Please refer to FIG. 1. FIG. 1 1s a perspective view of a
scanner 10 according to the present invention. The scanner
10 comprises a housing 12, a transparent platform 14
installed on top of the housing 12 for placing a document 16
to be scanned, a film panel 17 for placing a film 19 to be
scanned, an 1nsertion slot 15 installed at the front of the
housing 12 for feeding the film panel 17 and the film 19 on
its top, and a scanning module 18 for scanning the document
16 placed on the transparent platform 14 or the film 19
placed on the film panel 17.

Please refer to FIGS. 2 to 4 which display a first optical
path 34, second optical path 36, and third optical path 46 of
the scanning module 18 respectively. The scanning module
18 comprises a carriage 27 having a top opening 21 for
scanning the document 16 placed on the transparent plat-
form 14 on its top side, and a bottom opening 23 for
scanning the film 19 placed on the film panel 17. The
scanning module 18 further comprises a top light source 38
for emitting light toward the document 16 thereby generat-
ing reflected light for scanning the document 16, a bottom
light source 44 for emitting light toward the film 19 thereby
generating transmitted light for scanning the film 19, a light
detecting device 25 installed inside the carriage 27 for
detecting the light reflected from the document 16 through
the top opening 21 or the light transmitted through the film
19 and the bottom openmg 23, a moveable double-sided
mirror 26, two fixed mirrors 22, 24, a moveable single-sided
mirror 20, a lens set 28 with a first end 30 and a second end
32 for focusing the light transmitted from the document 16
or the film 19 onto the light detecting device 25, and a
driving device (not shown) for driving the moveable double-
sided mirror 26 and the single-sided mirror 20 1ndepen-
dently. The driving device 1s disclosed in U.S. Pat. No.

5,574,2774.

Scanning the document 16 can be done by following the
first optical path 34 shown in FIG. 2 or the second optical
path 36 shown 1n FIG. 3. The first optical path 34 and the
second optical path 36 differ in the position of the moveable
double-sided mirror 26. The position of the moveable single-
sided mirror 20 1s fixed over the two optical paths 34, 36.
FIG. 2 shows that in the first optical path 34, the light
reflected from the document 16 will be reflected by a first
side 40 of the double-sided mirror 26 to the first end 30 of
the lens set 28, and then focused by the lens set 28 and
reflected by the fixed mirrors 24, 22, single-sided mirror 20,
and a second side 42 of the double-sided mirror 26 to the
light detecting device 25. FIG. 3 shows that 1n the second
optical path 36, the double-sided mirror 26 1s rotated away
from the second optical path 36 thereby causing the light
reflected from the document 16 to be transmitted to the
second end 32 of the lens set 28 along the single-sided
mirror 20 and the fixed mirrors 22, 24, and then directly
focused by the lens set 28 onto the light detecting device 285.

In the first optical path 34, an object distance of the lens
sct 28 1s a distance along the optical path 34 from the
transparent platform 14 to the first end 30 of the lens set 28,

and an 1mage distance 1s a distance along the optical path 34
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from the second end 32 of the lens set 28 to the light
detecting device 25. In the second optical path 36, an object
distance of the lens set 28 1s a distance of the optical path 36
from the transparent platform 14 to the second end 32 of the
lens set 28, and an 1mage distance 1s a distance from the first
end 30 of the lens set 28 to the light detecting device 285.
Because ratios of object distance to image distance of the
first and second optical paths 34, 36 are different, these
optical paths 34, 36 have different resolutions. Furthermore,
the first optical path 34 can generate a high resolution but
can only scan a small area whereas the second optical path
36 can scan a large areca but can only generate a low
resolution.

FIG. 4 shows that in the third optical path 46, the
double-sided mirror 26 1s rotated away from the optical path
46, and the single-sided mirror 20 1s rotated to another
position so that the light transmitted from the film 19 can be
transmitted along the fixed mirrors 22, 24 to the second end
32 of the lens set 28, and then focused by the lens set 28 onto
the light detecting device 25.

Please refer to FIG. 5 and FIG. 6. FIG. § shows an optical
path 70 of an alternative scanning module 80 of the scanner
10 1n FIG. 1. FIG. 6 shows another optical path 72 of the

scanning module 80 1n FIG. 5. The scanning module 80
comprises a carriage 81 having a top opening 76 installed on
its top for scanning the document 16 placed on the trans-
parent platform 14, and a bottom opening 78 installed on its
bottom for scanning the film 19 placed on the film platform
17. The scanning module 80 further comprises a top light

source 38 for emitting light to the document 16 for scanning
the document 16, a bottom light source 44 for emitting light
to the film 19 for scanning the film 19, a first light detecting
device 82 installed mside the carriage 81 for detecting the
light transmitted from the document 16 through the top
opening 76, a second light detecting device 84 installed
inside the carriage 81 for detecting the light transmitted from
the film 19 through the bottom opening 78, two moveable
single-sided mirrors 96, 98, a lens set 90 with a first end 92
and a second end 94 for focusing the light transmitted from
the document 16 or film 19 on the first light detecting device
82 or the second light detecting device 84, and a driving
device (not shown) for separately driving the moveable
single-sided mirrors 96, 98.

In the first optical path 70 shown in FIG. §, the single-
sided mirror 98 1s rotated away from the optical path 70, and
the light transmitted from the document 16 1s reflected by the
single-sided mirror 96 to the first end 92 of the lens set 90,
and then directly focused by the lens set 90 onto the first
light detecting device 82. In the second optical path 72
shown 1n FIG. 6, the single-sided mirror 96 is rotated away
from the optical path 72, and the light transmitted from the
film 19 1s reflected by the single-sided mirror 98 to the
second end 94 of the lens set 90, and then directly focused
by the lens set 90 onto the second light detecting device $4.
Because the film 19 requires a higher resolution than a
standard document 16, the lens set 90 1s positioned closer to
the first light detecting device 82 and farther away from the
second light detecting device 84, and the top opening 76 and
the single-sided mirror 96 are installed closer to the second
light detecting device 84. Such an arrangement will make a
rat1o of an 1mage distance to an object distance of the first
optical path 70 less than the second optical path 72 thereby
generating a higher resolution for the second optical path 72.

The resolutions of the scanning modules 18, 80 can be
changed easily by selectively rotating the moveable mirrors.
The light detecting devices and lens sets are all currently
available components, thus the scanning modules 18, 80 can
be manufactured easily and 1nexpensively.
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Those skilled 1n the art will readily observe that numerous
modifications and alterations of the device may be made
while retaining the teachings of the invention. Accordingly,
the above disclosure should be construed as limited only by
the metes and bounds of the appended claims.

What 1s claimed 1s:

1. A scanning module of a scanner comprising;:

a carriage with a first scanning position;

a light detecting device installed inside the carriage for
detecting light from a document which 1s transmitted
from the first scanning position;

a plurality of mirrors installed inside the carriage for
reflecting the light from the document to the light
detecting device, the plurality of mirrors comprising at
least one moveable first mirror for changing the optical
path of the light from the document to the light detect-
ing device so that the light from the document can be
directed to the light detecting device along a first
optical path or a second optical path; and

a lens set installed inside the carriage for focusing the
light from the document onto the light detecting device,
the lens set comprising a first end and a second end;

wherein 1n the first optical path, the light from the
document 1s directed through the lens set from the first
end to the second end of the lens set and then focused
by the lens set onto the light detecting device, and 1n the
second optical path, the light from the document 1is
transmitted through the lens set from the second end to
the first end of the lens set and then focused by the lens
set onto the light detecting device.

2. The scanning module of claim 1 further comprising a

light source for emitting light to the document.

3. The scanning module of claim 1 further comprising a
driving device for driving the first mirror so that the light
transmitted from the document can be directed to the light
detecting device through the first optical path or the second
optical path.

4. The scanning module of claim 1 wherein a distance
from the lens set to the light detecting device in the first
optical path 1s different from that of the second optical path
so that the light detecting device will generate different
resolutions when scanning the document.

5. The scanning module of claim 1 wherein the first mirror
1s a double-sided mirror installed between the lens set and
the light detecting device and wherein 1n the first optical
path, a front side of the double-sided mirror reflects the light
from the document to the first end of the lens set, and a rear
side of the double-sided mirror reflects the light transmatted
along other mirrors to the light detecting device, and 1n the
second optical path, the double-sided mirror 1s moved away
from the second optical path causing the light from the
document reflected by the other mirrors to the second end of
the lens set, and then transmitted through the lens set to the
light detecting device.

6. The scanning module of claim 5 wherein the carriage
further comprises a second scanning position, the plurality
of mirrors along the second optical path further comprises a
moveable second mirror which can be switched to another
position so that light from a second document which 1s
transmitted from the second scanning position can be
reflected by the second mirror and other mirrors along the
second optical path to the light detecting device.

7. A scanning module comprising;:

a carrtage with a first scanning position and a second
scanning position;

a first light detecting device installed inside the carriage
for detecting light transmitted from a first document at
the first scanning position;
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a second light detecting device installed inside the car- ment through the lens set from the second end to the
riage for detecting light transmitted from a second first end of the lens set and focused by the lens set onto
document at the second scanning position; the second light detecting device;

a lens set installed between the first and second light wherein when the light from the first document is trans-
detecting devices with a first end and a second end;  ° mitted to the first light detecting device, the second

a moveable first mirror installed inside the carriage for mirror will be moved away for allowing the light to
reflecting the light transmitted from the first document pass through, and when the light from the second
through the lens set trom the first end to the second end document 1s transmitted to the second light detecting
of the lens set and focused by the lens set onto the first . device, the first mirror will be moved away for allowing
light detecting device; the light to pass through.

a moveable second mirror 1nstalled 1nside the carriage for
reflecting the light transmitted from the second docu- £ % % % %
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